_ "APPROVED FOR RELEASE: 07/12/2001 _ CIA-RDP86-00513R001030810015-2 


47S SS TRA SER eg Ren a a EA ANGER AE Re tery v 3 
orn Seer as mt cise ier stores SS rc Se ZENS eT 
: Seu Pe SE 


oe Ui MY RMO EEG = i ie eee ete a, 
ooh ACC NR -AP6003617 — Te ene. iat & M28 ogee, OO 
‘netic susceptibility of the samples was studied by Faraday's method 
in fields of 8100-3600 Oe. in the 78-460°K range. The paramagnetic 
. component of the susceptibility of nickel was calculated. © The Curie-_ 
“Weiss law obtains above 290°K; below this temperature, the L/y-T 
he temperature range in which the change in 


a .eurve is S-shaped, and t ; 
a the shape of the curve occurs is independent of the composition of 
ca. - ithe solid solution (see Figel). in ; 


Fig. 1." Temperature dependentd — 
Lo Ley gltyg: 48. the Paramagnet’® 
-.) component of the susceptibility 
“+ eF nickel per. gram atom). Tee 
_ for composition Nig,199 4Z0,8010% : 
ae -IT=-Nip, os24e0,94803 Tiles 2 i 
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“The EPR spectrum. onatare of a. single band whose 4 Sucton rouaina un- 


changed (equal to 2:22) both above and below t=is temperature range. | _ 
“The effective magnetic moments calculated for the 290-460°K range 
-(where the Curie-Weiss law applies) depend on the composition of the 

-. solid solutions, and substantially exceed the spin magnetic moments for 
‘3a®, ‘The x-ray analysis was performed by I. I. Kozhina, and the EPR 


. ‘gpectra were studied by S.A. Akopyan, both of whom are thanked by 


_ the authors. Orig. art. has: 3 figures. 
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“ORG: _Leningrad State University (Leningradskly gosudarstvennyy B 


. universitet) a 


‘pITLE: Magnetic properties of Ni0-Mg0 golid solutions 4 


= souRCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 260-262 : ee 


TOPIC ‘TAGS: | nickel compound, magnesium compound, ‘inorganic oxide, : ee ; 
chemical bonding, solid solution, magnetic gusceptibility rein, 


-: } ABSTRACTS - The. purpose of the investigation was to determine the 
“+ manner in which es of different metals are distributed in solid 
-. “4 golutions of oxides, /with NiLO-MgO solid solutions as the specific 
_. * object of investigation. Since earlier experiments (ZhNKh v. 9, 
+ 1525, 1964) have. isclosed strong bonds between nickel atoms in the 
_ lattice of nickeYloxide and in other nickel compounds, 4t was ex- 
_-} peeted that. even in dilute solutions of NiO in MgO the nickel atoms’ -. 
’ } should. not be randomly distributed but should exhibit certain aggre- - 
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. gation properties. 
. roasting at 1100C 


_j-qistribution from. the random law. 
fof the nickel. atoms,. 
“; Orig. art. 
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"Gard. 


.. ) taining nitra 
1 fhe compositt 
“|. diffraction. 


Faraday method in fields 8100 -- 3 


The concentration dependence of the paramagnetic component of the 
exhibit an unusual variation, 


susceptibility was found to 


my 


Oo 

re prepared by prolonged 

on of a solution con-. 
cribed ratio. 


74 -- HOOK. 


decreasing .— 


slowly at first with increasing NiO concentration, then rapidly 


(above 4 per cent) and then again slowing down. 


This behavior is 


related to aggregation of nickel atoms and the deviation of their 


Although collective interactions 


‘ean also cause a similar phenomenon, - Lt is-concluded that the main... 


“mechanism causing the decrease 


-has: 2 formulas, 


a lee 
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AUTHOR: LUKIRSKIY ,A.F. PA - 2594 
TITLE: @ Vacuum A-Ray Speotrograph with Geiger Counter for Research 


in Power Levela of Solid Bodies. (Vakuumnyy rentgenovskiy spektro- 
o schetsohikom geygera dlya jasledovaniya energeticheskikh 


graf s 
urovney v tverdykh telakh, Ruseian) | 
PERIODICAL: cree { Elektronika, 1957, Vol 2, Nr 3, pp 328 - 333 
U.5.S.R. 
Received: 5 / 1957 Reviewed: 6 / 1957 


Leoture delivered at the All-Union Conference for Semiconductors 
in November 1955 at Legingrad. The emission stripes of light 
metals were successfully investigated by means of focussing 
diffraction lattices in the high vacuum. Reliable estimates on 
emission spectra are, however, lacking for medium and heavy 
elements. A description is given of a device vy means of which such 
data can be obtained. The gliding angle of dinelination was chosen 


nere with 2,5°, a lever system was used as kinematic system, 
. and X-ray radiation was registered by means of a specially con- 
: structed Geiger counter of 30 mm length. The device registers within 
the domain of waves of from about 20 up to 120 &. A method was 
worked out for the investigation of the electron structure of solids 
where the recorded lead lines were badly reproduced buth those of 


Sb,5, were very good. 


ABSTRACT: 
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PA - 2594 
The Vacuum X-B,y Spectrograph with Geiger Counter for Research 
in Power Levels of Solid Bodies. 


When the works by J.L.Rogers, F.C.Chalklin in Proc.Phys.Soc.B., 
1954, 67, 412, 348 were published in April 1954, these works were 
already concluded. 

5 illustrations and 1 citation from a Slav publication) 


ASSOCIATION: Not given. 
PRESENTED BY: 

SUBMITTED: 

AVAILABLE: Library of Congress. 
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23(5), 21(8) § 0V/$1-6-5-20/54 
AUTHORS s Lukirekiy, A.P. and Karpovich, T.A. 
Eeeeoeins 
TITLE: Determination of the Absolute Sensitivity of Some Photographic Materials 
to Ultra-Soft X-Radiation (Opredeleniye absolyutnoy chuvstvitel'nosti 
nekotorykh fotomaterialev k ul' tramya gkomu rentgenove kom 4zlucheniyu) 


PERIODICAL: Optika i Spektroskopiya, 1959, Vol 6, Nr 5, DP 685-687 (USSR) 


ABSTRACT: Ultra-soft X-rays are strongly absorbed by many substances and, therefore, 
special photographic materials are required to record tnem. The presext 
paper reports some work on the absolute sensitivity of certain photo- 

graphic materials irradiated with X-rays ‘of wivelongths 25.6 (Oxy) > 
44 (Sxy), 57 (Bx) and 115 2 (Bex,)- 4 vacuum A-ray monochromator with 
a diffraction grating, described by Lukirskiy et al (Ref 1), was used to 
produce & beam which fell on to & photograpnic plate or film. ‘The beam 
intensity (106 quanta/sec) was previously measured by means of a Geiger 
counter with 4n attenuator in front of it. Tho periods of irradiation 
of the photographic materials were varied from 10 sec to 2 hours. 
The materials used were: spectroscopic plates No 5, special NIXFI filns 
and Schumann plates. Blackening curves (optical density D v. log N, 
where N is the number of quanta received by each Jmm? of the plate or 
film) are shown in Figs 1, 2, 3 for the above three materials. The 
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separate curves in each of the figures represent the results obtained at 
various X-ray wavelengths listed above. Fig 1 shows that with increase 
of the X-ray wavelength the plackening curves 4re shifted towards higher 
values of N, i.e. the sensitivity of the spectroscopic plates No 3 falls 
with increase of wavelength. The curve for the 44 A wavelongth is an 
exception to this rule, because this wavelength is least absorbed by 
gelatine. The sensitivity of the NIKFI films is practically the same 
for X-rays of 23.6, 44 and 113 % wavelengths (Fig 2). A table on p 687 
gives the values of N corresponding toD = 0.2. These values can be 
regarded as the absolute sensitivities of the photographic materials 
studied here to ultra-scft X-rays. These sensitivities are of the order 
107-108 quanta/mm? for the three photcgraphic materials mentioned above. 
There are 3 figures, 1 table and 1 Seviet reference. 
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§/120/60/000/005/015/051 
E032/E514 
AUTHORS: Rumsh, M.A-, Lukirski A.P., Karpovich, I.A. and a 
Shchemelev, vV.N. i es 
TITLE: Vacuum X-ray ae uouatoe! fae the Determination of the 


Absolute Efficiencies of Radiation Detectors / 
PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No.5, pp-67-73 


TEXT: The monochromator described in the present paper is 

based on the Bragg spectrometer and hence the working wavelength 

range is limited on the long wavelength side at 19.3 A when a 

mica erystal is employed. The absolute determination of the sen- 
sitivities of various detectors of ultra-soft X-ray radiation was a 
described in previous papers by this group (Refs. 1 and 2). The 
present paper describes an extension of this work to the wavelength 
region 19.3-1 R. The absolute intensities of the monochromatized 
beams are measured by a Geiger-counter of special design. The 
various characteristic X-ray lines are produced by a special . 
demountable X-ray tube built into the monochromator. Mechanical 

details of the design of the monochromator are given, together with 


some typical results obtained for the Ki432 doublet of Cu. These 
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Vacuum X-ray Monochromator for the Determination of the Absolute 
Efficiencies of Radiation Detectors 


are shown in Figo. From the knowledge of the various transmission 

coefficients of the apparatus it was possible to measure the 

absolute intensity of the monochromatized beams and this in turn 

enabled a determination to be made of the efficiency of . 
photomultipliers with different photocathodes as detectors of ~ 

X-ray radiation. Further details will be reported in a future 

paper. Acknowledgments are made to A.g-Ae Lebedev for discussions 

and interest. There are & figures and 7 references: 3 Soviet, 

1 German and 3 English. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet 
(Leningrad State University) 


SUBMITTED : September 10, 1959 
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8/051/60/009/004/015/034 
G:6/S0 £201/E191 
AUTHORS: Lukirskiy, A.P., Rumsh, M.A., and_Smirnov, L.A. 
TITLE: A Monochromatortfor Very Soft X-raysWwhich can be Used 


to Count the Absolute Number of Quanta 
PERIODICAL: Optika i spektroskoplya, 1960, Vol 9, No 4, pp 505-510 


TEXT: The authors describe a vacuum X-ray monochromator with 
Ee a diffraction grating suitable for use at wavelengths between y 

: 15 and 120 &. Its construction is shown schematically in Fig 1, wa 
where § is an entry slit, D is a disphragm, P isa 

diffraction grating, Sp, is a receiver slit, Cy is a Geiger 

counter, n isaplatform, Sp) isa dividing slit; T is an 

X-ray tube, A is its anode and K is the cathode. Methods of 
adjustment of the monochromator and of monochromacity stabilization 

are described. fo illustrate the results obtainable with the 
monochromator, Fig 3 gives the characteristic K-lines of fluorine, 
oxygen, carbon, bgron and beryllium; their wavelengths ranged 

oxy Bens Sto 143 A. The authors describe also a te shnique for 
absolute counting of X-ray quanta by means of a Geiger counter 
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A Monochromator for Very Soft X-rays which can be Used to Count 
the Absolute Number of Quanta 


(the counter is shown Schematically in Fig +). The power supply 
and counting circuits are given in Fig 3. 

Acknowledgement is made to A.A. Lebedev for his advice. 

There are 5 figures and 6 references? 3 Soviet, 2 English and 

1 translation into Russian, 
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AUTHORS: Lukirskiy, AoPe, Rumsh, M.Ae; and Smirnov, Ls, 


TITLE: Measurement of the Photoelectric Yield,ot Very Soft 
X-ray Radiation »\ 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 9, No 4, pp 511-515 


TEXT: The authors describe a cee of measuring the 
photcelectric yield of very soft (23-113 &) X-ray radiation. / 
Photocurrents were measured with an Allen-type photomultiplier 
(Ref 1) which could count single photoelectrons » The power 
supply an cuits of the Allen multiplier are shown in 
Fig 1. o dependences of the recorded number 
of photoelectrons on the am eation factor of a wide-band 

i 9 multiplier (Fig 2), on 

the second dynode (Fig 3), 

and on the loca j ce of a monochromatic 
beam on the photocathode ¢ 4 number of the 
X-ray quanta was counted with a Geiger counter. The photoelectric 
yields, obtained for Be, Ni, W, Lif, NaF, GaFo, SrF2 and NaCl; 
are listed ina table on Pp 515. The yields ranged from 0.7% 
for Be tee to X-rays of 23.6 & wavelength to 27% for NaCl 
Card 1 
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Measurement of the Photoelectric Yield of Very Soft X-ray 
Radiation 


subjected to 113 A X-rays. The yields rose with increase of 
the X-ray wavelength. 
Acknowledgement is made to A,A. Lebedev for his advice. 


There are 4 figures, 1 table and 15 referencess 2 Soviet, 
11 English and ,2 Indian. 
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AUTHORS: Lukirskiy, A.P., Rumsh, M,A., and_Karpovich, TA, 
SSE ee 
TITLE: Measurement of the Photoelectric Emission Yield for 
1,54-13.3 X-rays 
PERIODICAL: Optika i spektroskopiya, 1960, Vol.9, No.5, pp 653-657 


TEXT: In an earlier paper (Ref, 1) the authors described a 
technique of measuring the photoelectric yield of ultrasoft 
X-rays by determination of the intensity of X-rays with a Geiger 
counter and the number of photoelectrons with an Allen-type 
electron multiplier (Ref. 2). The present paper describes the 
use of this technique for X-rays of 2 = 1.54-13.3 A. A vacuum yf 
X-ray monochromator (Ref. 3) was employed; it is shown 
schematically in Fig. 1. Dependence of the counting rate of an 
Allen-type electron multiplier on the amplification factor of the 
electronic circuit, on the place where the X-ray beam fell on the 
multiplier photocathode, and on the voltage between the 
photocathode and the first dynode, is given in Figs 2, 3 and + 
respectively. The photoelectric yields were found for Ti, W, 
Pt, NaBr, GsI and SrFo; they are listed (in %) ina table on 
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daa of the Photoelectric Emission Yield for 1. 54-133 A 


page 657. The photoelectric yield generally tended ¢ i ‘ } 
increase of the X-ray wavelength, Tonia eoatale hed ueualia' 
much greater photoelectric yields than metals, 


There are 4 figures, 1 table and 5 Soviet references. 


SUBMITTED: January 26, 1960 
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AUTHORS: Rumsh, M. A., Lukirskiy, A. P., and Shchemelev, V. N. 
een SEs _ 


\ 
TITLE: The Photoeffect! From Metallic Cathodes in the Wavelength 
Region of From 1.39 to 13.3 A 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 1, 
pp. 55-57 


TEXT: By means of a method described already earlier (Refs. 1, 2), the 
authors investigated the dependence of the quantum yield » on the glanc- 
ing angle 9 of W-, Ni-, and Be -photocathodesPin the range of 1.39-13.3 A. 
It was found experimentally that the quantum yield decreases rapidly with 
a decrease of the glancing angle; this function may well be approximated 
in the case of small 9 by a cosec 9 function. Fig. 1 shows x sin @ = f(Q). 
In the case of very small angles (up to 3°), the rapid decrease of the X 
curves may be explained by the total reflection of X-ray radiation. All 
curves have a tendency toward a decrease of x sin 9 with a decrease of Qof 
from 10 - 15° to 2 - 3°. The effects observed may be explained by assuming 
that, as a result of the absorption of the radiation energy in metal, 
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The Photoeffect From Metallic Cathodes in the $/020/60/135/001/014/030 
Wavelength Region of From 1.39 to 13.3 A B006/B056 


"free" electrons occur, which move with a velocity that is sufficient 

to overcome the work function. In a layer of the thickness dx, the 

energy dE = I(y/sinO)dx is absorbed per time unit, and leads to the oc- 
currence of dn = dE/E "free"electrons. (I = N,(he/a) [1-R(9)] exp(-px/sin 0) ). 


R(Q) ~ reflection coefficient, » - linear attenuation factor; I =Njhe/A 
- intensity of the incident bean, N., ~ number of the incident quanta per sec, 


A + wave length, € - the energy necessary for the forming of one "free" 
electron, For the quantum yield the following formula is obtained; 


he a 
“= — [1-2(0)] cosec Q miei * For X-rays, R(@) = 0, with the ex- 


ception of very small ©, where total reflection occurs. The factor 
a/({atp/sin@) differs only little from unity. Small angles excepted, it is 
possible to put x = (he/Ea)(p/A)cosec 0; (this relation holds for 

0210 - 15°). The numerical results of measurements are given in a table. 
In the spectral range investigated here, % =-kA®. Fig. 3 shows 

log x = f(log A) (experimentally). The linear course of this function 

and the angle of inclination confirm the assumption made concerning the 
nature of the effects observed. The authors finally thank Academician 
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PERIODICAL: avodskaye laboratoriya; nos 4s 19635. 495 - 496 


: ed “ne ‘authors: desoribe their ‘design of special Geiger counters 
for: ane: peording of: radiation of a wave length in the ranges of 23.6 -280 
‘and 1. 5 ‘18.3 Ae: Phe. ‘counters .are ofa. “coaxial design with a narrow Sater 4 
“al: window, teenie on: the: generatrix. - Such an. ‘arrangement: of the inlet win- - 
‘dow “precludes” ‘the: _phenomenon ofa counter “dead zone". . The counter cathode : 
“is made. of xred- copper and ‘pickled -in the nitric acid. By two hoses the © 
counters . are: ‘gonnected- to @ special layout enauring @ forced circulation of | 
“the gas. mixture - ‘an the counter, which results: ‘ina considerabla reduction 


fens: setup: +ime: of: +he-stavionary..counter_characteristics. ‘The counters —‘ 
‘are ‘filled. with -an. -argon-alcohol | mixture. - The: officienoy-wave length of. | 
the ‘Geiger “counter. is Givens There are: 3 figures. : 
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AUTHORS : Lukirskiy, A.P., and Savinov, Ye.P. 
TITLE: The use of diffraction gratings and echelettes in 


the ultra-soft X-ray region 


| PERIODICAL: Optika i spektroskopiya, v.14, no.2, 1963, 285-294 
; TEXT: Diffraction gratings and echelettes cut in glass are 


investigated with the object of finding the optimum conditions 

for their use. All the gratings and echelettes have 600 lines/mm 
and were made in the Gosudarstvennyy opticheskiy institut (State 
Optical Institute). Coefficients of reflection are determined for 


i monochromatic lines at 23.6, 34.4, %%, 67 and 113 &. The theory 


of reflection from gratings and echelettes is developed anid 
compared with experimental results, It is shown that while the 
optimum conditions for ruling a grating or echelette for a 
particular wavelength can be calculated, if the coefficient of 


reflection is required over a wide range of wavelengths it must 
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be determined experimentally. Echelettes give a lower reflection 
coefficient than gratings for wavelengths less than 60 K while 
for wavelengths greater than 100 R the converse is true. 
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There are & figures and 2 tables. 
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' AUTHORS: Lukirskiy, A.P., and Savinov, Ye.P. 


: PITIE: The reflection of ultra-soft X-rays from glass and 
; titanated surfaces 


5/051/63/014/002/017/026 | 
| 


_' PERIODICAL: Optika i spektroskopiya, v.14, no.2, 1963, 295-298 


: TEXT: The object of coating a glass surface with a metallic 
: layer is to exclude fine stricture arising on reflection, Ti was 
' found to be superior to Cr and Au in this respect. The absorption | 
- edge for Ti is located at 27.29 4, hence for wavelengths greater ' 
_ than 30 R fine structure in the reflection coefficient is excluded. ; 
: The reflection coefficient was determined for a glass mirror i 
/ (glass @~1 (F-1) on which diffraction gratings are cut) and also . 
' for a Ti surface, prepared by evaporation in a vacuum. The 
: apparatus used consisted of a monochromator, goniometric apparatus 
| for obtaining reflection at different angles, and two Geiger 
. counters; one for recording the intensity of incident radiation 
‘' and the other for the reflected radiation. An X-ray tube was used 
: as a source and the measurements were made at wavelengths 
i corresponding to the K series of 0, Nr C, B, and Be at 
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' 23.6, 32.4, 44, 67 and’ 113 R respectively. For all 
: wavelengths except 31.4 R a larger reflection coefficient is) 
‘ observed for the Ti surface than for glass. The fall in 
reflection coefficient at 31.4 i is due to the proximity of the 
‘ absorption edge. It follows that coating a grating with Ti will 
".; exclude fine structure in its reflection coefficient for . 
_ wavelengths greater than ~30 R without detracting from its 
“ performance as a grating and will also increase its reflection - 
coefficient, | . 
Phere are 4 figures, 
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. tion: ‘spectrum. Of ‘argon was naannred with a ‘gpeotrometex Sey 
“pe Pukirskiy, Izv+.AN SSSR. Ser. fiz., 25, nos 8, 915 (1961) ‘plus 
“Geiger counter. after the Brogren method (Nova acta Regia soc. Scient,° i 
psalensis, 14, no. 4. (1949)) turned out to involve too much backgropnd. | 
‘he --curyes..of.: “p/e: ‘yergua . wavelength. (energy), taken at various preasire 
2, all. the: ‘game. ‘character. ‘except. for an. absorption ‘intensity “yedistrib= i og 
tion due: to. the. scattering | background of the spectrometer.. Results of 
“measurements” ‘ate an: “argon ‘pressure: of. 10-mm Hg. are- presented in Fig. 4. 009: 
. The. experimental ' curve: 1 was, corrected. for instrument distortions, which. |. . 
led to ourve 2. The -yariation-of the: absorption | coefficient with considera si 
tion of - ‘the: possible statistical fluctuations.is shown in the region of: 
he. maximum ¢ (shaded area). The s- and ‘a-beries ‘of the s optical. levels. 
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ssoribed previously (Ref. 3; -Iav. AN SSSR. Ser. fine, ee Sey 
ne drawback to this. counter tube was the ‘Long pre= 
filling.: OA ‘much. simpler filling process using aly 
erylene. ©. The gas mixture flows from the reservoir 
“under. presaure past a needle valve into the counter. 
ng from the. counter passes through an oil trap and” | 
CA: calcium purifier connected to the pressure*reser= | _ 
50. =. 300° Cc during operation. The mixture is made up of: 
Tt: takea 45 a 60° min af ter. the needle: valve has been 
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- openet ane ‘the: ‘characteristic f. thé’ ‘ounter tube Poaali geendy ‘values. 4 
The: apparatus ia.then: “practicall ready. for use. This simple, reliable 
“filling proces recommended: for.flow ‘proporticnal> ‘gounters in- general. : 
The’. characteristics, of. the. tube remain constant for a flow rate of. ie 
. bubble. per..1.= gec - ‘fn. ‘the: oil trap. 1: ‘bubble. per second corresponds = | 
50:8: gas. “consumption” ‘of. about. ‘50. ‘ecl per ‘hr. The gas reservoir. lasts. - 
2 he. counter tube. “can. be used to record ‘radiation between | 


- The: “maximum: gag: amplification, | ‘which ‘4g within’ the range” i 
where the eee licien is: proportional: to. the ‘voltage, depends | on the sath 

“counting rate. “The limit of the: ‘proportionality range is the product 

, is the: eas. amplification factor, . N the primary ionization, ; 


The ‘maximum, value of ‘the’ product is estimated. 


“at. Be aoe The "plateau" pouene p to: 220. Vi Vv rand: ‘ta: practically ‘Level- 
: (observed. with the: broad’ window from Ref. 3). Inoreasing the area of the 
window. ito. hae did: not: decrease the: resolution. of. the. counter ‘tube. For 
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Soft rays with wavelengths up toc. 20 2, the terylene window is replaced 
bya more tranemissive window made 0 Cellulose nitro. acetate, and a lower: 
internal ‘pressure is: recommended. | The operational range of the counter 
tube“ can ‘probably -be extended by using 4@ thinner terylene window . There; 
are.-7. figures. ae ea ee eer Se retan hea ae 7 
iis os et. Leningrad skogo ‘goa... universiteta 
im. Aa: A. Zhdanova (Physics Branch of: Leningrad State 
“University. imeni A.A. Zhdanov) Bree ee ee, 
-Spetsial 'noye konstruktorskoye byuro rentgenovskoy sare 
pparatury . Special Design Office for X-ray Apparatus) ** ae 
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: : nOPrC TAs: ‘proportional counters, xray detectors 


a ‘ABSTRACT: | A proportional: counter was used for. the first time for dates 2 
Soo pitrasof&e.3 sc edtation ‘in 1960 by J. EL ( Instr., 31, 891, 1960 
and Philos, Mag. 6, 601, 1961); 
: its: “operation was not sti 


~The’ test: set~up consisted of the propertional 
a Hreamplifier, &: main amplifier, an: tniseral , 
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8 atts serin two recorders, as well as an 

é The counter: was @ cylindrical ne. with 

“admissions “The gases ‘used were pure methane land argon=methane. mixtures, - Pulse 
height distributions. for. diff. 


discriminator, a differential discriminator and two 
; “oscillograph,” 


thle Pag bls teens Gene: : 
ents thet aor roe 


on nd. Sama’ a “of ousards of pulses 
per second, “Some design recommendations are given. Orig. art. has: 16 
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to.16 ees 62], 


TOPIC. TAGS: “aa ey tea coefficients,. ‘ergon, ethyl ‘aiéohot: > 
“\ABSTRACT: One of ‘the best mixtures for filling gas | te detecting 


av, ‘ultrasoft. x»rays is argon plus ethyl alcohol vapor, and for determining the 


counter efficiency one must know the mass absorption coefficients of the gas, 
"yet: the wavelength dependence of the mass absorption coefficients of argon and 
ethyl elcohol’in the ultrasoft x-ray region is inadequately known. The purpose 
of the present work was. to fill this gap. The measurements were carried out with 


aoe : the aid of a special xeray spectroueter with combined detection in the 250 to 44 
oe ae ‘Angstrom xenee: ‘ant "s an ultrasoft xerey monochrometor: in the 44 to 23 Angetrom 
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are also tabulated. The 
a or eee the variation of log/rho with 
~ Yocatdons of: discontinuities are noted. Foe Oe decrcages’ with vavelength 
. aod the curve fas a'flat peak in the region of 160 Angstroms. ft ae 
: = ength variation of the mss ; se 
the wavelength ated range. The present data for the 3.86 to 2 TO} Pn 
- exdbire - investlge with the resulta of Be Woernle (Am. PhySe, 9% 5) 1 table 
: this wavelsn SS an pivereale Orig. art. hes: 3 equations, 1 figure end . 
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LUKIRSKIY, AeP.; RUMSH, M.A.; KARPOVICH, I.A. 


Measurement of the intensity of soft X rays with the aid of 
secondary electron multipliers, Zav.lab. 29 no.42456-459 
163, (MIRA 16:5) 


1. Leningradskiy gosudarstvenny, universitet im. A.A,Zhdarova. 
(X rays--Industrial applications) (Photoelectric multipliers) 
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AUTHORS: Lukirskiy, A. P.; Bryttov, I. A. 
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TITLE: Investigation of the energy structure of Be and Bed by ultralonyuuve xray . 
spectroscopy’ ‘ 


SUURCE: Fisika tverdogo tela, v. 6, no. 1, 1964, 43-53 


TOPIC TAGS: energy structure, Be, BeO, x ray spectroscopy, ultralongwave spectrangy, — 


emission spectrum, absorption spectrun, metallic Be, covalent bond electron, 
forbidden band, ‘allowed band, valence band ; 


ABSTRACT; The authors have obtained emission and absorption spectra on an,x-ray 
spectrometer Zor metallic Be, Be in BeO, and 0 in BeO. For Be the 60-140 A 
interval was examined, for 0 the 17-25 A interval. The results of their measure~ ~ 
ments and interpretations are summarized in Figs. 1-7 of the mnclosures. On the 
enission spectrum metallic Be is defined by the width of the filled part of the 
valence band, The authors suggest that the filled band in Be is formed by cova-: 
lent-bond electrons. The K level in BeO is displaced relative to the corresponding 
‘Jevel in Be. In seeking to find a connection between quantum yield and absorption. - 
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_ Spectra, the authors conclude that the qu . 
antum 
investig:ted is sensitive to the ford yield in the wavelength interva} 


A tion of an oxide film 
that this method of preparing the filn 4c on a substance and 
- 9 figures and 3 enna” ng : iim is therefore inapplicable, Orig. art. has: 
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BRYTOV, I.A.; LUKIRSKIY, A.P, 7 
ee ‘ 


Photolonization cross section of absorption in beryliium. Opt, i 
spektr, 16 no.2:363 F '64, (MIRA 17:4) 
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. i 
wavelengths of 23.6 to 113 Ange : 
etermination of the refraction 


. AUTHOR: Lukirskiy AP. ; Savinov ,Ye.Pe; Yershov ,O.A.; 


| TITLE: Reflection coefficients for radigtion with 
‘“strom for a number of elements and substinces and d 


-. ‘indices and absorption coefficients 


310-319 “ 


ee 
>» 


_ SOURCE: Optika 4. spektroskopiya, v.16, no.2, 1964, 


‘TOPIC TAGS: reflection coefficient, absorption coefficient, titanium, beryllium, 
carbon, aluminum, chromium, gold, silivor, gormanium, lithium fluoride, magnesium 


fluoride, strontium fluoride, potassium chtoride, polystyrene 


ene eet 


of ultrasoft x-radiation from dif- 
 €erent substances that can be us tion gratings and other opti- 
cal components, in the present study there were determined experimentally the va- : 
lues of the total external reflection coefficient R of Be,C,Al,Ti \Cr,Ge,Ag Au, LiF, eee 
| HeFo ,KC1,SxFg, polystyrene and F-1 type glass as a function of the angle of inci= : 
der 10°) for radi 


. dence (mostly glancing angles in the range un 
: 23.6, 31.4, 44, 67 and 112 R, These are the wavelengths of the 


ASBTRACT:; In view of the interest in reflection 
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_1 and Be. The measurements were carricd out using a modificati 
‘cedure employed earlier (A. P, Lukirskiy and Ye.P.Savinov, 
'.The materials for the most part were in the form of 1000 
_  @vaporated onto glass plates; 
,of Al or Au on glass, mainly t 
absorption measurements, 
{versus angle of incidence) and in a table, 
‘jcalculating the index of refraction and the 
usual Fresnel formulas; the results are tabu 
-_ ‘eulations and accuracy of the results, 


on of the setup and pwo-= 
Opt. 4 spektr. ,14,295 ,1963) .{ 
thick coatings vacuun 


absorption coefficient by means of the oss 
lated. To check the validity of the ml= 
the absorption coefficients of some of the 


coatings £ox the sane elavaeteristia Wavelengths ware measured direatly hy the 
“transmission method. The results are co 
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AUTHOR: Lukirskiy, A.P.; Zimicina, T.M.; Bryttov, I.A. 

: Wo iimatoiccibrarsel ohetomee tae ; 

TITLE; Investigation of x-ray spectra in the wavelength region above 15 Angstrom 
by means of a spectrometer with a gold coated diffraction grating 


-SOURCE; Optika i spektroskopiya, v.16, no.4, 1964, 688-694 


TOPIC TAGS; x-ray spectroscopy, x-ray diffraction, diffraction grating, coated 
optics 


“ABSTRACT: In view of the importance in x-ray spectroscopy of the wavelength region 
‘below 40 R, the present study was devoted to investigation of the distorting effect 

of a gold coating on an echelette grating. The echelette had GOO lines per mm and a 
‘blaze angle of 1915's; it was coated with a 300 R thick gold layer and installed in 

[a recording spectrometer, wherein the angle of incidence was 5°30'. This grating 

had previously been tested by recording monochromatic lines in the 23.6 to 113 R rer, 
gion (A,?.Lukirskiy, YeeP.Savinov and Yu.F Shepelev ,Opt.i spektro.15 ,543,1953) . Pax 
ticular attention was devoted to determining the distorting effect in tho region of 

the absorption edges of gold. The tests and comparisons show that, except in the 33 
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. Yecorded the My lines of cadmium and silver; 48 recorded these lines have the Cclas-, 
' Sical dispersion shape. Their widths taken ?rom the spectrometer curves are 10.2 and. 
8.8 eV, which is in agreement. with the data in the literature, Orig.art.has: 8 fi-~ 
gures-and 2 tables, ‘ . : 
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EOS Zimkina, T.M.; Yershov, Ose Epaieeleele A Po 

TITLE: M Emission bands of ascdiiin: niobium and molybdenum and some : chemical 
compounds of these elements Meport, Seventh Conference on X-Ray Spectroscopy held 
in Yerevan 23 Sep to 1 Oct 19637 


SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.28, no.5, 1964, 836-840 

TOPIC TAGS: x-ray spectrum, x-ray emission, zirconium, zirconium compound, niobiun, 
niobium compound, molybdenum, molybdenum compound 
‘ABSTRACT: The M emission bands of Zr, Nb and Mo and their oxides were recorded in 
continuation of earlier work on the M spectra of these metals (A.P.Lukirskiy and T. 
M.Zimkina ,Izv.AN SSSR,Ser.£12.27,330,1963). The spectrometer is described elsewhere 
(A. P,. Lukirskiy ,Ibid.25,215,1961); it has been equipped with a new gold-plated grat-. 
ing which makes it possible to record N, 0 and C lines. The oxide spectra were re- 
‘corded only to assist in estimating the purity of the metal spectra. The MogcC spec- 
trum was also obtained, as well as the spectrum of Nb containing 12.44% N. When the 
anode was operated cool (3 kV, 12 to 20 mA on the x-ray tube) lines of C, O and N 
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Were present and the M emission band of each metal had a double peak. When the an- 
ode was operated sufficiently hot (45 to 100 mA, temperature greater tha 1000) the 
C, O and N lines disappeared along with the double peaks. The double peak structure 
was traced to carbon contamination, and the Mo,C spectrum was found to have this 
double peaked shape. The M emission bands of Nb and Mo showed the bends reported 
in thevearlier paper of this series (loc.cit.supra); that of Zr was simple. The sim 
pler-structure of the Zr band is ascribed to the smaller number of 4d electrons in 
this metal. The band of pure Zirconium (anode prepared from 99.99% zirconium iodide) 
was recorded with a resolution of 0.2 eV and an anode temperature of about 1000° 
(C, O-and N contamination less than 0.1%). The only perceptible structure was a 
.. weak .line on the short wavelength side of the edge, similar to the lines reported 

‘the previous paper for Nb and Mo. The width of the My level was calculated from 
“that _of-the short wavelength edge, but the result was lost in the corrections for 
instrumental broadening and temperature smearing of the Fermi surface, the final re 
Sult being 0.04 + 0.05 eV. The width of the 5s-4d band was obtained from the width 
of the M emission band, the long wavelength tail being eliminated by linear extra- 

- polation. A value of 4.8 eV was found. The intensities of the lines of the M spec- 


trum-Woero noasured relatively to Mz and-they are tabulated for all three metals. An 
crror is noted in the Nb and Mo line intensities as tabulated in the previous paper. 
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The intensity ratios (intensities relative to Mg) of Myy v-Yrr lines of Mo, Nb and 
Zr were, Within the 20% experimental error, equal to the rat+os 5:4:2 of the num- 
bers of 4d electrons in the respective atoms. It is concluded that the M emission 
bands image the p and f states in the 4d bands, and characterize their widths and 
shapes. Orig.art.has: 4 figures and 3 tables. 


ASSOCIATION: none 
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cpr CEST 
TTTLE: L Emission spectra of titanium, titanium dioxide, chromium and chromic 
oxide {Meport, Seventh Conference on X-Ray Spectroscopy held in Yerevan 23 Sep to 
"1 Oct 19637 


SOURCE: AN SSSR. Izvestiya. Seriay fizicheskaya, v.28, no.5, 1964, 841-852 

i 

TOPIC TAGS: x-ray spectrum, x-ray emission, titanium, titanium oxide, chromium, 
chromium oxide 


a7 
ABSTRACT: The L emission spectra of Ti and Cr were recorded by means of a diffrac- 
tion grating spectrometer described elsewhere (A.P.Lukirskiy, Izv.AN SSSR,Ser. fiz. 
25 ,913,1961). The spectrometer was calibrated (first omer accuracy, 0.1 8) with re- 
ference to oxgyen and nitrogen lines. The wavelength variation of the luminosity was 
examined with tungsten bremmstrahlung, and the relative line intensities were cor- 
rected accordingly. In addition to the spectra of the metals, the spectra of their 
oxices were recorded to provide intensity calibration for estimating the oxygen con- 
tanizc tion of the anodes. The oxide spectra could not be obtained in high resolution 
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because of low intensity, and they are not discussed in detail. The anodes were 
heated by electron bombardment to the onset of vaporization and were then held for 

some time at a somewhat lower temperature. The final spectra showed slight oxygen 
‘and carbon contamination, but no nitrogen nor other contaminants were perceived. The 
contamination was less than 5% (considerably less in the case of Ti) and the anodes 
‘are regarded as sufficiently pure. The spectra of the metals and their oxides were 
recorded in the first order with a resolution of 0.08 8. In addition, the Ti spec- 
‘trum was recorded in the fourth order with a resolution of 0.02 R and the Cr spec= 
‘trum was recorded again in the first order but with a narrow slit that afforded a 


resolution of 0.04 A. The relative intensities of the lines were measured and the 
‘results are tabulated. The widths of the Ly; lines were measured and corrected for 
instrumental broadening. A previously unreported weak broad line was observed on 
the long wavelength side of Ly in each metal; it is designated Ly . This line is 
tentatively escribed to a Lyyy-My transition with the simultaneous excitation of a 
‘plasmon, since its separation from “ (about 20 eV in both metals) corresponds, ac- 


‘cording to J.L.Robbins and J.B.Swan Proc. Phys .Soc. 76 ,857,1960), to a prominent maxi- 
mun in the electron loss for both metals. The width of the 4s-3d band was determin- 


ed from the width of the Lytr emission. For this ByyRose the long wavelength tail 
was eliminated by linear extrapolation since the law did not fit the data. The 
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width obtained for the Cr 4s~-3d band agreed with the results of H.W.B.Skinner, T.G. 
Bullen and J.E.Johnston (Philos.Mag.45,1070,1954) and V.V.Nemoshkalenko (Doklad.AN 
SSSR 148,78,1963), but the Ti 4s-3d band was found to be considerably narrower. This 
'xesult may be due to the linear extrapolatinn; it is also possible that the spec- 
trum was that of the B-phase rather than the Q-phase, for the anode temperature ex= 
ceeded the transition temperature. The 1B 1/1 2 intensity ratio in both Ti and Cr 
agreed with the findings of Skinner et al.(loc.cit.), and not with those of J.E. 
Holliday (J.Appl.Phys.33 ,3259,1962) , although tho anodes were prepared similarly to 
Holliday's. The Lj)/Lg intensity ratio did not agree with the 1B j/ia) 2 ratio. The 
discrepancy is ascribed to LyyLypyMry v Auger transitions. The LQ) 9/L) intensi- 
ty ratio was measured for the oxides, and it is discussed- briefly. This ratio is , 
sensitive to the chemical bonding. Orig.art.has: 3 formulas, 6 figures and 3 tables 
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pliers with Au, LiF, MgF2, SrF2, BeO, 


TITLE: Efficiency of secondary electron multi 
{Meport, Seventh Con- 


KCl and CsI photocathodes in the 23.6 to 113 Angstrom region 
ference on X-Ray Spectroscopy held in Yerevan 23 Sep to 1 Oct 19637 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v.28, no.5, 1964, 866-871 


TOPIC TAGS; x-ray detection, radiation detector, electron mulfiplier, photocathode, 


photocathode efficiency 


ABSTRACT: The quantum efficiency of Au, LiF, MgFg, SrFo, BeO, KCl and CsI photoca- 
thodes were measured in secondary electron multipliers throughout the ultrasoft x- 
ray region from 23.6 to 113 A and at grazing angles from 4° to 40° (angles of inci- 
dence from 50° to 86°). An absolute accuracy of 15% is ¢ 
and the data presented (except those for the BeO photocathodes, which were not re~ 

producible) are recommended for absolute x-ray intensity measurements to this accu- 
racy. The gold photocathodes were included for comparison, and the other materials 

were selected as the most efficient photocathodes that axe not poisoned by air. The 


laimed for the measurements, 
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es were vacuum deposited on Al films on 
ed by oxidizing 4 film of Be, vacuum depo- 


LiF, MgFo, SrFq, KCl and CsI photocathod 
repared in this way were not reproducible, 


‘glass. The BeO photocathodes were prepar 


sited on W or Mo. The BeO photocathodes p 
however, and only the data for the most efficient BeO photocathode are given. The 


‘thickness of the photocathodes was determined interferometrically. The thickness of 
the Au cathode was 1000 R; that of the CsI cathode, 5500 R; and the remaining photo~ 
‘cathodes were 2500 & thick. These thicknesses are greater than the depth from which 
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rie. acts Bese 1 figure endl table. 


suB Cop: 20/  SUBM DATE: 29Jun65/ OTH REF: 002/. ATD PRE ye ; 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001030810015-2" 


__ "APPROVED FOR RELEASE: 07/12/2001 


PRESET Sere rhea pen eet AE 
SEEM CF oh See eM ERT KS Sen eS ig SES 
i Sire De SSE R ETS Beene 


CIA-RDP86-00513R001030810015-2 


pk 


pe 


ACC NR: APG007023 - 


| pre: Absorption co 
a region of the ultrasoft xeradiation 
“2| source: - Optika 4 spektroskopiya, Vs 


“|x vay filter 


| apgrract: ‘This is a cont 


‘| cients of the gas and vapor used 
cellulose used f 
procedure Was the same as in 

| eiams-is briefly: described. 
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-| for the different wavelengths in the case of 
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the earlier work. 
Films close to opt: 


of the absorption coe 
nitrocellulose and plotted in the case 


a considerable jump occurs in the ab- 
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l figure, 1 formula, and 1 table. 
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‘radiation detector, 


(opt. 1 spektr. v- 17 438, 1964) 


fficients are listed in @ table 


une 


2 535-34: 557 35L | 


CIA-RDP86-00513R001030810015-2" 


"APPR 
OVED FOR RELEASE: 07/12/2001  CIA-RDP86-00513R001030810015-2 


nee _ 
Ese GUSH 
: ee SP a SE 


= 


BOBBLE LN GTS SDR PAL z 


° _1,38893-66 pwr (1) /E0T (m)/eur (5)/T/ene(+)/ETt 1P(c) _RDN/JO/RB 


1 [VACC NR: APG01B565 SOURCE CODE: up/0181/66/008/006/1929/193 
auruor: .[Zukirskiy, A- Pi (deceased); Zimkina, T. M-; Gribovskiy, S. A. 4 
i ORG: Leningrad State University im. A. A. Zndanov Leningradskiy gostihrstvennyy 
' universitet 


| v ee ee . 
| TITLE: Photoionization of d-electrons in Te, Sn, Pb, PoTe, and SnTe 


SOURCE: Fizika tverdogo tela, V- 8, no. 4, 1966, 1929-1931 = 


TOPIC TAGS: telluriun, tin, lead, lead compound, tin compound, telluride, photoioniza 
tion, ionization cross section, absorption spectrum, electron energy, electron dis- 


{ tribution 


ABSTRACT: ‘The authors investigated the absorption spectra of Te, Sn, Pb, FoTe, and 
SnTe in the energy range 50 - 500 ev, to check on the existence of extrema in these 
and not to the energy dis- 


spectra due to the node character of she wave functions, 


tribution of the electron states. The absorption coefficient was measured by & Pro- 


cedure described elsewh 
films deposited on nitrocellulo 
spectral peaks observed near 00 ev are related to 


ere (FIT v. 7, 1455, 1963) on test samples consisting of thin 
se\substrates. In all substances except lead the 
photoionization of ¥d-electrons and 


are located on the high-energy side of the Nyy-Ny absorption edges, and the spectral 


dependence of the absorption coefficients from 50 to 500 ev agrees well in form with 


the experimental and theoretical energy dependence of the photoionization cross sec- 
In the case of lead the peak lies lower than 
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50 ev, owing to the lower value of the 5a-electron jonization potential. It is con- 
| cluded as & result of @ prief analysis that the maxima of the absorption spectra of 
| the other four substances are not connected with their crystal structure but reflect 
1 

| 

i 

| 

t 

| 

| 

| 

\ 
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the character of the ha-electron absorption. The authors thank I. V- Abarenkov for 
a discussion of the results. Orig. art. has; 1 figure. 


suB CODE: 20/  SUEM DATE: Wdec65/ ORIG REF: ook/ OTH REF: 008 


Card 2/2777 LP 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001030810015-2" 


"APPROVED : 
FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001030810015-2 


Mea sats 3522 6 oe 
- z as SS ia tdng Beiegi ge eA peste 
rata : S PERE LAAT rte x 
rs paok wk SS Le Gs EA RENE Sic Rea IG te Ona a 


‘L_41590-66 ewT(1)/EWi (m)/ewP(t )/ETI 
ACC NR: APOOIS510 — 
Tukirekiy, A- P.| (deceased); Yershov, O- Ass gimkina, Ts Me; Savinov, Yee Pe 
State University im. A. A. Zhdanov (Leningradskly gosudarstvennyy od 


Essen NDS 


AUTHOR : 
ORG: _L 
universitet 

TITLE: Spectral dependences of the absorption, reflection, 
cients of IAF in the range from 60 to 120 ev 

SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1787-1790 
TOPIC TAGS: Lithiu uorideY absorption coefficient, absorption edge, quantum yield, 
‘bremsstrahlung, X ray diffraction study, spectral distribution 

ABSTRACT: In order to study the fine structure of the absorption edge, the authors 
measured the coefficients of absorption, reflection, and the quantum yield of LiF in 
the range ~ 120 ev, which has not been thoroughly investigated in the past. The 
measurements were made with an x-ray spectrometer with diffraction grating using the 
bremsstrahlung spectrum of a tungsten anode. ‘The appar 
use and for elimination of higher-order aiffraction spect 
(opt. i spektr. Vv. 19, 433, 1965 and earlier papers). The teste 
polycrystalline JAF films deposited: by vacuum evapor 

Sharp fluctuations of the 

in the spectral dependence of the quantum yield, were observed in the region of the 
absorption K edge of the jon extending from 40 to “G0 ev. The 


and photoemission coeffi- 
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